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(54) ELECTRONIC DISPLAY UNIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable easy confirmation, even 
after passing a display installed on the side of road by displaying 
disability in radio communication on a vehicle side display, when it is 
decided on the side of on-vehicle equipment the radio 
communication is disabled due to a failure on the side of on-vehicle 
equipment. 

SOLUTION: In an electronic display unit provided with a 
transmission/ reception circuit for performing two-way 
communication between a vehicle and a toll charging system and 
receiving an infomiation signal required for traveling on a toll road 
and a toll processing circuit 8 for performing charging processing, on 
the basis of the information signal received by the transmission/ 
reception circuit to remainder data in card information read by a card 
reader/ writer 11 for reading card information, between the 
transmission/reception circuit and the toll processing circuit 8, a data converting circuit 7 is interposed for 
transmitting a retransmission request signal via the transmission/reception circuit to the toll charging 
system, when the transmission/reception circuit first receives the information signal, having gone through 
a non-received state. 
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NOTICES* 

^,JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electronic display unit used for the charging indication when the 

payment [ road dues ] using the accounting system furnished to tollgates, such as a turnpike. 

[0002] 

[Description of the Prior Art] Some which were indicated by JP,8-202907,A are one of this kind of things. That is, the 
car detection signal (penetration) 33 is transmitted to the lane control unit 32 from the car detector 3 1 because the car 
30 which passes through a turnpike advances into a tollgate as shown in drawing 5 , and a car 30 advances into the car 
detector 3 1 . The lane control unit 32 is receiving the car detection signal (penetration) 33, and discharges an electric 
wave 35 from an antenna 34. Radio is performed between the mounted vessels 36 and antennas 34 which were carried 
in the car 30, the ID number beforehand memorized by the memory in the mounted vessel 36 is checked, if normal, a 
toll will be deducted from the amount-of-money data of the mounted machine 36, and an operator is notified of a 
communication link result by displaying a balance frame and a toll on a drop 37. Moreover, the case of the mounted 
vessel which had the report of the loss of an article as a result of checking an ED number, and when the amount of 
money is insufficient, that is displayed with a drop 37 and an operator is notified. Moreover, since radio is not 
performed between the mounted vessels 36 when the mounted vessel 36 is out of order after it is transmitted to the 
lane control unit 32 and the car detection signal (penetration) 33 discharges an electric wave from an antenna 34, 
trouble indication is carried out to a drop 37. 
[0003] 

[Problem(s) to be Solved by the Invention] However, between fixed time amount, when it was judged as those with 
failure in the mounted vessel 36 after receiving the car detection signal (penetration) 33 if it was in such conventional 
equipment, since it displayed, when absent-minded in the drop 37 fijrnished to the lane side, the trouble referred to as 
misjudging the display and passing was shown in it. 

[0004] When it was made in order that this invention might solve the above technical problems, and a mounted vessel 
side has failure, radio was impossible and a mounted vessel side judges, as it displays on a car side drop, it aims at 
enabling it to check easily, also after passing the drop furnished to the path road side. 
[0005] 

[Means for Solving the Problem] The transceiver circuit which receives the information signal which the 1st 
invention performs two-way communication between the tariff accounting systems furnished to the toll station, and is 
needed for transit of this turnpike, In the electronic display unit which comes to have the tariff processing circuit 
which performs accounting based on the information signal received in said transceiver circuit to the balance data of 
said card information read by the card reader writer which reads card information, and this card reader writer When 
this transceiver circuit receives said information signal first through a non-receive state between said transceiver 
circuit and a tariff processing circuit, It is related with the electronic display unit characterized by inserting the data- 
conversion circuit which transmits a resending demand signal to said tariff accounting system through this transceiver 
circuit. 

[0006] While a data-conversion circuit decodes and outputs the information signal outputted to a tariff processing 
circuit from a transceiver circuit in the 1st invention, the 2nd invention The decoder and retransmission-of-message 
demand signal generating circuit which outputs a retransmission-of-message demand signal when an information 
signal is first inputted through a predetermined non-receive state, It is related with the electronic display unit 
characterized by inputting a retransmission-of-message demand signal from a decoder and a retransmission-of- 
message demand signal generating circuit, and supplying a retransmission-of-message demand signal to a transceiver 
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-circuit. 
[0007] 

.[Embodiment of the Invention] Hereafter, one gestalt of implementation of this invention is explained. 
In gestalt 1 . drawing 1 of operation, the tuning circuit which extracts the information signal of the frequency needed 
out of the signal which 1 received with the mounted antenna and 2 received with the mounted antenna 1, and 3 are 
demodulator circuits, while they restore to it and output the information signal from said tuning circuit 2, modulate 
the retransmission-of-message demand signal from the below-mentioned decoding circuit 6, and supply it to said 
antenna 1 . 

[0008] It is an encoding circuit, 4 encodes the information signal from said demodulator circuit 3, and when it is 
judged that it is not a normal information signal, it ou^uts the signal which shows that to the below-mentioned 
retransmission-of-message demand signal generating circuit 5 and the below-mentioned below-mentioned diagnostic 
circuit 13. 

[0009] 5 is a retransmission-of-message demand signal generating circuit, and if an output is received from said 
encoding circuit 4, it directs the output to the modulation circuit 16 of a retransmission-of-message demand signal in 
the decoding circuit 6. 

[0010] 6 is a decoding circuit, and if it will decode and output a retransmission-of-message demand signal to a 
modulation circuit 16 if a retransmission-of-message demand signal is received from the retransmission-of-message 
demand signal generating circuit 5 like the above-mentioned, and signals, such as balance information, are received 
from the below-mentioned accounting circuit 8, it will decode and output it. In addition, 7 is a data-conversion circuit 
and consists of said encoding circuit 4, a retransmission-of-message demand signal generating circuit 5, and a 
decoding circuit 6. 

[001 1] 8 is an accounting circuit and supplies write-in signals, such as the newest balance frame information, to a 
store and reading equipment 11. That is, said accounting circuit 8 inputs reading signals, such as balance frame 
information in front of accounting, an ED code, and card information, from a store and reading equipment 1 1, and 
memory 14 is made to memorize it while supplying the display -control circuit 9, when the inputted information is the 
balance frame information in front of accounting. 

[0012] Moreover, it judges whether it is in agreement with an ID code, the registration ID code which was memorized 
by memory 14 in the case of card information, and registration card information. In not being in agreement with a 
registration ID code and registration card information In supplying the signal which shows that to the below- 
mentioned display-control circuit 9 and being in agreement with a registration ID code and registration card 
information Memory 14 is made to memorize the balance frame information in front of accounting, accounting is 
performed between the metering signals supplied from said encoding circuit 4, and the write-in signal of the newest 
balance frame information is supplied to a store and reading equipment 11. 

[0013] Moreover, said accounting circuit 8 outputs the signal which reports a card difference to the display -control 
circuit 9, when the read card information is not in agreement with registration card information. 
[0014] The display-control circuit 9 makes a card difference display on a drop 10, when the signal which is made to 
display it on a drop 10, and shows a card difference from the below-mentioned decision circuit 1 5 when accounting 
information and balance information are supplied from said accounting circuit 8 is supplied, and if the signal which 
shows failure from the diagnostic circuit 13 further is supplied, it will display mounted vessel failure on a drop 10. 
[0015] 1 1 is a store and reading equipment, reads the balance frame information and card information (the class of 
card etc. is included) which were memorized by the IC card, and writes in the newest balance frame information 
[ finishing / accounting ]. 

[0016] 13 is a diagnostic circuit, and in order to always supply the information signal from said demodulator circuit 3 
and to check a communication link format of the supplied information data, when you make it store temporarily at a 
shift register and the following information data are obtained, the last information data are updated. 
[0017] Moreover, if the signal which directs the output of a retransmission-of-message demand signal from said 
encoding circuit 4 is supplied, said diagnostic circuit 13 The information data obtained just behind that are compared 
with the information data memorized by the shift register. It judges whether it is in agreement, and if in agreement, 
information data are updated, and when not in agreement, since it is failure any of said tuning circuit 2, a demodulator 
circuit 3, and the data-conversion circuit 7 they are, the signal which shows mounted machine failure will be supplied 
to the display-control circuit 9. 

[0018] As compared with the registration card information memorized by memory 14 in the card information which 
consists of a class of card supplied from said accounting circuit 8, an issue meeting company name of a card, etc., the 
decision circuit 15 supplies the signal which shows a card difference to the display -control circuit 9, when not in 
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agreement. 

[0019] Next, actuation explanation of the above-mentioned configuration is given. When the pov^er source of a car is 
^witched on, the accounting circuit 8 Card information is read in IC card 12 with a store and reading equipment 1 1 . 
Read the class of card, the issue meeting company name of a card, and a balance frame, and memory 14 is made to 
memorize. When the classes of card read last time differ [ the card information read last time ], while displaying that 
on a drop 10 through the display-control circuit 9, about a balance frame, it displays on a drop 10 through the display- 
control circuit 9 directly, without comparing. 

[0020] Moreover, a car advances into a tollgate, if the amount of money charged through the encoding circuit 4 is 
supplied, it will deduct from the balance frame read in IC card 12, and a new balance frame will be displayed on a 
drop 10. 

[0021] Next, a diagnostic function is explained below. It is received by the mounted antenna 1 and the information 
signal from a tollgate is supplied to the encoding circuit 4 through a tuning circuit 2 and a demodulator circuit 3 at a 
serial. When this supplied information signal is judged to be the information signal first supplied to the encoding 
circuit 4 in the encoding circuit 4, while the signal of the purport which compares the information signal which is 
carrying out current storage from the encoding circuit 4 to the diagnostic circuit 13 with the information signal 
supplied next time is supplied, a retransmission-of-message demand signal is discharged from an antenna 1 through 
the retransmission-of-message demand signal generating circuit 5, the decoding circuit 6, and a modulation circuit 16, 

[0022] In comparing the information signal again transmitted from a tollgate to it in the diagnostic circuit 13 and not 
being in agreement, the diagnostic circuit 13 displays the purport to which the mount side ** value is out of order to 
the drop 10 through the display-control circuit 9. 

[0023] Next, how to realize the function of said encoding circuit 4, the retransmission-of-message demand signal 
generating circuit 5, the diagnostic circuit 13, the decoding circuit 6, the data-conversion circuit 7, the accounting 
circuit 8, and the display-control circuit 9 by the software processing by the microcomputer is explained based on 
drawing 2 , drawing 3 , and drawing 4 . 

[0024] Based on drawing 2 , the outline of program manipulation is explained first. That is, after will progress to step 
1 10 from step 100 if the power source of a car is switched on, it progresses to step 120 after it performs a diagnostic 
process and it finishes, and performing IC card check processing and completing it, accounting of step 130 is 
performed and each above-mentioned step is repeated to step 1 10 after that return and henceforth. 
[0025] Next, explanation about the diagnosis in connection with the invention in this application is given to below 
based on draAving 3 and drawing 4 . After will set the flag 1 which shows under transmission at step 320 when it is 
judged that the function to in_which a microcomputer is equivalent to the decoding circuit 6 judges at step 310 
whether it is under [ actuation ] ******^ and it is not transmitting by being under actuation if an information signal is 
supplied to a microcomputer, and outputting a retransmission-of-message demand signal to a modulation circuit 16 at 
the following step 330, a retransmission-of-message demand flag 1 sets at step 340, and a return carries out at step 
350. 

[0026] When it is judged that the function which is equivalent to the decoding circuit 6 at step 3 10 is operating on the 
other hand If it progresses to step 360, it is judged whether a retransmission-of-message demand flag is 1 and it is the 
retransmission-of-message demand flag 1 When the information signal received last time at the following step 370 is 
compared with the information signal received this time and it is judged that it is the same The retransmission-of- 
message demand flag 1 is reset at step 380, it is made 0, and the usual communications processing of step 390 is 
performed, and when it is judged that communications processing is usually completed at step 400, it progresses to 
step 350. Moreover, when it is judged that communications processing is not usually completed, it progresses to step 
410, and the flag in which under continuation of a communication link is shown is reset, and it is made 0, and 
progresses to step 350, 

[0027] In addition, at step 360, if it is not the retransmission-of-message demand flag 1, it will shift to step 390 and 
communications processing will usually be performed. Moreover, at step 370, when the information signal received 
last time is compared with the information signal received this time and it is judged that it differs, trouble indication is 
performed to a drop 10 at step 420, and it progresses to step 350. Although the above is a flow chart explaining a 
diagnostic function, it explains, processing, i.e., timer processing, when reception of a series of information signals is 
not performed continuously. 

[0028] Even if predetermined time passed, when it progressed to each step in drawing 4 , processing does not 
progress, it progresses to step 210 from step 200, it is judged whether it is under [ continuation of communication 
link ]****** and a flag judges it as under continuation of a communication link by 1, it progresses to step 250 and 
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•* returns to the step of dramsgA . When it is judged that judge that the communication link is not carried out, it 
progresses to step 220, it is judged whether the condition of a flag 0 is continued beyond predetermined time, and it is 

,,not continued when a flag is 0, it progresses to step 250 and returns to the step of drawing 4 . When it is judged that 
the condition of a flag 0 is continued beyond predetermined time at step 220, it progresses to step 230, it is judged as 
the time exaggerated error by poor communication Unk, and progresses to step 240, and the flag and retransmission- 
of-message demand flag which show under continuation of a communication link are reset to 0, and it progresses to 
250, and returns to the step of dra\ving.4 . 
[0029] 

[Effect of the Invention] As mentioned above, since according to this invention troubleshooting is automatically 
carried out when it receives first, there is effectiveness which can be used in comfort. 

[Translation done.] 
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[Drawing 1] 




[Drawing 2 ] 
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[Drawing 3] 
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CLAIMS 



[Claim(s)] 

[Claim 1] The transceiver circuit which receives the information signal which performs two-way communication 
between the tariff accounting systems furnished to the toll station, and is needed for transit of this turnpike, In the 
electronic display unit which comes to have the tariff processing circuit which performs accounting based on the 
information signal received in said transceiver circuit to the balance data of said card information read by the card 
reader writer which reads card information, and this card reader writer The electronic display unit characterized by 
inserting the data-conversion circuit which transmits a resending demand signal to it to said tariff accounting system 
through this transceiver circuit when this transceiver circuit receives said information signal first through a non- 
receive state between said transceiver circuit and a tariff processing circuit. 

[Claim 2] Said data-conversion circuit is the electronic display unit according to claim 1 carry out inputting a 
retransmission-of-message demand signal from the decoder and the retransmission-of-message demand signal 
generating circuit which outputs a retransmission-of-message demand signal when an information signal is first 
inputted through a predetermined non-receive state, and this decoder and retransmission-of-message demand signal 
generating circuit, and supplying a retransmission-of-message demand signal to said transceiver circuit while 
decoding and outputting the information signal outputted to a tariff processing circuit from said transceiver circuit as 
the description. 



[Translation done.] 
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